The Department of Veterans Affairs (VA) National Quality Scholars Fellowship Program (VAQS) was established in 1998 as a postgraduate medical education fellowship to train physicians in new methods of improving the quality and safety of health care for veterans and the nation. The VAQS curriculum is based on adult learning theory, with a national core curriculum of face-to-face components, technologically mediated distance learning components, and a unique local curriculum that draws from the strengths of regional resources.
VAQS has established strong ties with other VA programs. Fellows' research and quality improvement projects are integrated with local and regional VA leaders' priorities, enhancing the relevance and visibility of the fellows' efforts and promoting recruitment of fellows to VA positions.
VAQS has enrolled 98 fellows since 1999; 75 have completed the program and 24 are currently enrolled. Fellowship graduates have pursued a variety of career paths: 17% are continuing training (most in VA), 31% hold a VA faculty/staff position, 66% are academic faculty, and 80% conduct clinical or research work related to health care improvement. Graduates have held leadership positions in VA, Department of Defense, academic medicine, and public health agencies.
Combining knowledge about the improvement of health care with adult learning strategies, distance learning technologies, face-to-face meetings, local mentorship, and experiential projects has been successful in improving care in VA and preparing physicians to participate in, study, and lead the improvement of health care quality and safety. Acad Med. 2009; 84:1741-1748.
Theimplementationofbestpractices supported by evidence to improve patient care is a critical aspect of translational research. [1] [2] [3] It is estimated that it takes approximately 18 years to widely implement efficacious interventions. To improve quality of care, it is necessary to have evidence of the effectiveness of new practices, a sensible health policy framework for funding, and organizational leadership that can lead to improvement. Furthermore, measuring quality of care is a key aspect of current pay-for-performance programs designed to improve overall care 4 and quality measurement programs. 5, 6 Advancing new knowledge, as well as training and educating health care providers, are necessary components of improving quality of care.
The issues of quality and safety as part of professional formation are well established. 7, 8 Reference to these issues can be found as far back as the original Oath of Hippocrates. 9 A practitioner not only needs to demonstrate the knowledge, attitudes, and skills related to quality and safety but also must be competent in these areas. A shift in the educational focus has been led by accrediting organizations. The Accreditation Council on Graduate Medical Education developed six competencies 10 requiring that all residency programs be able to show that residents demonstrate competence in the areas of patient care, medical knowledge, professionalism, interpersonal and communication skills, practice-based learning and improvement (PBLI), and systemsbased practice (SBP). The latter two, PBLI and SBP, had been underdeveloped in prior curricula.
Residency programs and specialty boards are quickly developing curricula to reshape the general knowledge and skills physicians need to practice in the 21st century. However, such curricula in residency programs will not adequately provide the training or experience needed to generate new knowledge or science in either quality or safety. In addition, career paths that are available to physicians who wish to pursue jobs that include improving quality and safety as a distinct aspect of their professional work are few in number. 11 To attempt to fill these gaps, the U.S. Department of Veterans Affairs (VA) National Quality Scholars Fellowship Program (VAQS) was designed to train physicians in the scholarship of improving quality and safety. The program aims both to advance the science of and develop leaders in the research, practice, and education of quality and safety in health care.
Overview of VAQS Fellowship
The VAQS was designed and implemented by Dartmouth Medical School faculty in coordination with leaders in the VA Office of Academic Affiliations (OAA) as a two-year postresidency fellowship for physicians interested in further developing the scholarship on the improvement of health care. It is one of several Advanced Fellowship Programs offered in VA through OAA. 12 choosing through their affiliated university partner. In addition, fellows have many opportunities to participate in ongoing quality and safety efforts at their VA facility or within their regional VA network. Such opportunities are encouraged but not mandated in the VAQS curriculum.
Evolution of VAQS
The VAQS curriculum content has evolved since its inception. At its core, the curriculum employs Kolb's 14 cycle of experiential learning ( Figure 1 ). The cycle begins with a concrete experience. Promoting awareness and the ability to notice details leads to observations and reflections about the experience. The observations develop into concepts through a process of making sense of what has been noticed. Further consideration of the context, setting, and implications promotes testing of the concept. Assessment of the test completes the cycle of learning. Thus, the VAQS curriculum promotes learning through specific efforts to improve care in particular contexts rather than an abstract discussion of concepts and theories. This design was chosen because of the importance of skill development in understanding and innovating in issues related to quality and safety. The initial content was adapted to fit the interactive video conferences from approximately 160 hours of course material used at Dartmouth in masters-level graduate programs. The material is part of three courses which are specifically focused on the improvement of quality and safety.
Course content covers topics such as concepts and theories of health care improvement, measurement and analysis of quality and safety issues, and clinical microsystems.
The VAQS faculty, through review of existing literature and their own experience, learned and applied several key principles and techniques to promote engagement and learning using a video conference medium. [15] [16] [17] Faculty encountered several challenges in the initial use of this technology and identified some essential components in successfully addressing these challenges: sharing leadership by allowing learners to be teachers to the group; avoiding long periods of time (more than 10 minutes) when only one person is speaking; assigning multiple roles to participants and rotating those responsibilities to encourage involvement; creating just-intime assignments to engage learners in content; being flexible with time and material to allow for rich discussion to emerge; adapting curricular topics based on the interests of learners; being aware that some topics are not immediately conducive to distance learning strategies; mastering nuances in the technology of the learning media, such as delays in video and audio transmission; and hosting face-to-face meetings early on and intermittently over time among the trainees and faculty which adds a very important human experiential reality to the learning format. Faculty use other strategies as well to enhance this distance learning. First, sessions are highly facilitated to ensure interaction between all participants. Presenters and discussants are assigned before sessions, and participants are polled periodically to ensure interaction and participant engagement. Also, sessions are augmented by Web-based technologies that facilitate distribution of education materials and additional asynchronous interaction, such as discussion boards.
The VAQS curriculum is updated quarterly to promote interest and reinforce learning. Assignments and specific activities are updated on an annual basis-thus, on any given twoyear cycle, fellows do not receive the exact same content more than once. Fellows evaluate each session using a Web-based anonymous survey. Comments from fellows are reviewed and incorporated into the next session or are addressed in other appropriate aspects of the curriculum. This dedication to using the feedback from fellows in meaningful ways has helped to enhance the personal stake that each fellow has in the experience of his or her colleagues.
Assignments for each session are grounded in the work of the participating fellows. Thus, it is common that a fellow will have several opportunities to present different aspects of a research or quality improvement project during the course of the year to the entire VAQS group. This provides a mechanism for bidirectional learning-The fellow presenting receives feedback and assistance from colleagues, and the other fellows learn about each other's work. For example, when discussing how to teach about improvement, the fellows from Birmingham presented their elective model for teaching medical students in an elective at the University of Alabama at Birmingham. This elective was their first foray into teaching, and they shared successes and failures and received feedback from fellows and faculty at all of the sites. This process is repeated during each interactive video conference with topics such as leadership, research design for improvement, and statistical analysis for improvement. These activities promote the feeling of a community of learners in the fellowship. 
Integration of VAQS With the VA Organization
To be selected as a VAQS site, the support of local and network leaders was essential. Initially, this support came in the form of 25% full-time equivalent (FTE) for the senior scholar; however, such FTE support was for a time-limited period. Subsequent support from operational leaders is negotiated by faculty at each site. Fellows' support and connection to operational leaders varies across sites. Some have created strong connections, with fellows being regularly involved in local and regional quality and safety efforts. Such efforts have led fellows to leadership positions at the facility or regional level on graduation. The national VAQS has sought to systematically connect fellows to multiple aspects of VA infrastructure in addition to conducting their local work at each site. This has largely been done through the curriculum-inviting VA leaders to participate in video conferences and program meetings. Examples of these types of interactions are described in Table 1 . These interactions have provided opportunities for fellows to serve on national committees and have provided research opportunities for fellows. Also, VA leaders learn about and interact with the program (both with fellows and faculty) through these encounters. VA leaders have become teachers and contribute to the learning of fellows and faculty through presentations and workshops.
In 2002, leaders from VA presented information about the Secretary's Robert W. Carey Performance Excellence Awards and the process for selecting winners at the VAQS summer program in Vermont. These awards recognize VA organizations with exemplary approaches to systems management that achieve excellent results for veterans. The foundation of the awards is in the Malcolm Baldrige Criteria for Performance Excellence. 18, 19 Subsequently, six fellows completed training in the Baldrige examination process and certification. These fellows then participated in the national VA effort to examine, judge, and select this award for quality.
Leaders from the VA National Center for Patient Safety have regularly interacted with fellows. These interactions have resulted in fellows participating in and leading root cause analysis teams at various facilities, all with the goal to improve safety and quality of care. VA has conducted several national collaborative efforts to improve care and operations.
Connections formed with VA leaders during VAQS have allowed fellows and faculty to take on leadership roles in such large-scale efforts as medical team training, reducing patient falls, and improving processes for compensation and pension. Each of these was a national VA collaborative to improve care for veterans. Each collaborative was designed based on a model for breakthrough series established by the Institute for Healthcare Improvement and involved over 100 teams throughout VA. VAQS fellows and faculty served as coaches for teams. Such connections throughout VA have been possible through efforts by the Dartmouth hub site to integrate VA leaders and experiences about their work into the curriculum. Moreover, VAQS faculty have a key role in linking fellows with VA leaders, projects, and other resources because of their connectedness throughout VA. Without faculty members' knowledge and relationship within and across VA, many of the opportunities described above would not have been possible.
Impact of VAQS on Improving Quality and Safety
A major goal of the VAQS fellowship is for fellows to complete a project that 
Patient Care Services Participation on two-way interactive video conferences
Quality and Safety improves the quality of care for veterans and the nation. Fellows' projects typically focus on the quality of care at a specific VA facility or its affiliated university. Many projects also result in publication in a peer-reviewed journal. Examples of single-facility projects include automation of an order for advanced directives at a VA nursing home, 20 improving door-to-balloon time for patients with acute myocardial infarction using quality improvement methods, 21 improving emergency caesarean delivery response times at a rural community hospital, 22 and using quality improvement methods to enhance medication reconciliation in a VA facility. 23 Although some projects are conducted within a single facility, VA's infrastructure, which organizes community-based outpatient clinics and hospitals within regional networks, has allowed many fellows to extend their projects beyond a single facility. One example of a regional project was a stepwise intervention encouraging patient-focused care that improved hypertension control in veterans. 24 Another regional improvement project expanded the role of certified diabetic nurse educators in diabetic care management with the use of an algorithm to titrate insulin doses in primary care community clinics. This project led to a significant improvement in diabetic control for veterans in these clinics and improved physician satisfaction. 25 A few projects have been national in scope. One such initiative created an electronic tool based on VA's national electronic health record to improve processes used in resident physician handoffs at the ends of shifts. Another national project organized the process of medication reconciliation across VA networks, creating a unified approach to this challenging issue. Further, many fellows' projects have focused on understanding issues in quality and safety by examining existing VA data. Fellows' work has clarified the risk of indwelling urinary catheters in geriatric patients, 26 explored medication-prescribing quality, 27 and identified racial differences in coronary revascularization. 28 In addition, fellows have focused their work on educational processes involving training of medical students and resident physicians. 29 -31 Overall, the VAQS fellowship provides a tremendous range and depth of opportunities for fellows. The "hub and spoke" program design creates a strong central improvement sciences curriculum for fellows while leveraging the strengths of the local environment to provide clinical research training, relevant projects, mentoring, and the development of an appreciation for local contexts led by senior scholars and their affiliated team of faculty. This provides all fellows with a strong foundation in quality improvement as well as the opportunity to pursue local projects and research opportunities that are unique to their VA and to their university affiliate.
Influence of VAQS on Fellows' Career Choices
Training in the VAQS has generally created two types of academic physicians-clinician leaders and clinician researchers. Notably, many former fellows state that the job they currently hold did not exist when they were in fellowship (e.g., director of inpatient quality improvement, national director of medication reconciliation, director of the office of research and innovation in medical education, quality director, Vanderbilt Heart and Vascular Institute), indicating that their positions were created specifically for them. In addition, many graduates report increasing success in negotiating jobs that include support for work on quality and safety not previously in place before they applied. In short, the knowledge and skills that our Most important for the fellowship, many fellows have taken faculty positions at the site or within the VA network where they trained. Of the 75 graduates from VAQS, 33 have faculty positions associated with current program sites (three in Birmingham, four in Cleveland, four in Iowa City, nine in Nashville, four in San Francisco, and nine in White River Junction). This has enhanced the number of faculty available to future fellows for advice and mentoring. Two of these former fellows have even been appointed associate fellowship program directors to formalize their relationship with and leadership in VAQS.
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Examples of Clinical Leadership and Educational Leadership Positions Currently Held by Department of Veterans Affairs (VA) National Quality Scholars Fellowship Graduates
Future Directions
Training midcareer faculty
Given the success of the VAQS during the past 10 years, there are plans for future development and expansion in many areas of the program. First is the training of current VA faculty who are not part of VAQS. Participating in the VAQS is a challenge for many current VA faculty because of issues with both time and compensation. However, many physicians in the middle of their careers recognize and seek out opportunities to obtain additional training and skills to enhance their professional development. The VAQS has recognized this need, especially in seeking to fulfill its mission to train the leaders of the scholarship of quality and safety. Thus, the program has enrolled 21 midcareer physicians as fellows, constituting 33% of VAQS graduates. In discussing the experience with these graduates and others who chose not to enroll in the fellowship, the requirement to take two years from one's current career path for this training remained an important barrier.
Recognizing the need to adapt to meet the needs of VA, one program site leader developed a specific fellowship experience for a faculty person that required only one year of additional training. This required approval of OAA and the Dartmouth hub site, both of which contributed to and endorsed the proposal fully. The design of the experience was tailored to meet both the faculty member's specific learning needs and the needs of the VA facility. The facility director assisted in creating the experience and approved a reduction in the faculty person's time to 50% FTE to participate in this experience. The faculty member participated in all aspects of the VAQS, and she was mentored specifically during this time by the site director. The experience resulted in several publications and funded research projects. The experience was viewed as a success, and there are plans to work to replicate this model at other VAQS sites in future.
Inclusion of nurses
The inclusion of doctoral or postdoctoral nurses in VAQS is among the next steps for the program. The VAQS faculty have long recognized the potential benefit of making the program interprofessional. 32 Now, in partnership with the Robert Wood Johnson Foundation-funded Quality and Safety Education for Nurses initiative, the first pre-and postdoctoral nurse fellows enrolled in VAQS in July 2009. This partnership allows support of nurse senior scholars at all VAQS sites affiliated with a school of nursing.
The addition of nurses to VAQS is a full integration, not a parallel track; thus, nurse and physician fellows participate together in curriculum and projects. Mentoring of fellows occurs both within and across professions (e.g., nurse-nurse, nurse-physician, physician-nurse, physician-physician). The existing curriculum has been modified to include interprofessional activities, such as working in teams, understanding professional mental models, and preparation. Reading from both medicine and nursing journals has been incorporated in the curriculum. Finally, nurse and other health professional faculty act as guest speakers for each program meeting. This further enhances the interprofessional experience for all fellows.
Enhancing reflection and learning through program assessment
The VAQS has an extensive evaluation system for its educational experiences. Each video conference, meeting, and program event is evaluated using a realtime, Web-based survey. In addition, fellows and alumni are surveyed annually. The VAQS national director conducts semiannual interviews with each. Faculty at each site regularly meet with fellows and provide feedback. The evaluation methods (in person, anonymous, quantitative, and qualitative) have provided rich information on a regular basis to continually adapt, update, and reassess the program. This learning-based rather than judgment-based approach to evaluation has also helped us engage our fellows, faculty, and graduates as partners in the redesign of the program.
Despite the volume and richness of the information we collect, we struggle to define clearly what works in VAQS. We have recently adopted a new evaluation strategy based on the realist evaluation work of Pawson and Tilley. 33 This evaluation method has been used to study complex social interventions, such as crime prevention and international feeding programs. 34 The method requires that the evaluator develop a hypothesis of how the intervention works. It then asks the evaluator to further describe the linkage of specific elements of the context for the intervention, the mechanism through which the intervention works, and the outcome that is used to assess this effect. Realist evaluation employs a combination of qualitative and quantitative methods to assess the intervention. The result of the evaluation is a middle-range theory about how the program works. The theory generally addresses the question of what works where, for whom, under which circumstances, and why. We are currently employing this approach and have discovered many insights about our sites and the educational programs. We intend to report further on the design and results of this evaluation when it is complete.
Conclusions
The VAQS has successfully trained 75 physicians since its inception in 1999.
Graduates of the fellowship have pursued careers in clinical leadership, research, and education, many of which were employment opportunities that were developed specifically to take advantage of the graduate's unique skills. The fact that 60% of graduates have found jobs in academic settings suggests that VAQS training has helped to address the challenge of a lack of academic career pathways in quality improvement noted by Shojania and Levinson. 11 As a group, the program alumni have published more than 300 articles in peer-reviewed journals. Many graduates have held and continue to hold important positions of influence locally, regionally, and nationally in VA and the private sector. From this perspective alone, the VAQS has demonstrated a clear impact in leading the development of the scholarship of quality and safety.
We recognize the lessons we describe here are results of the experience of only a single training program; however, there are no comparable doctoral-level training programs that exclusively focus on advancing the scholarship of health care improvement in the United States. We have certainly benefited from the experience and model of the Robert Wood Johnson Clinical Scholars Program (CSP), 35 but the design and focus of this nationally recognized exemplary program are different from ours. VAQS started out with a structure based on the CSP in 1999, but since then the VAQS curriculum has evolved dynamically, and it now has little in common with the curricular structure or content of CSP. A key difference between the two programs is the strong national curriculum in VAQS. This promotes ongoing integration of fellows and faculty across sites throughout the year; the only curricular integration in the CSP takes place at the annual meeting. Otherwise, CSP sites engage in parallel activities that are not integrated.
Our experience in VAQS has developed at six sites which are distributed across the United States and demonstrates that such a training model is not limited to a specific site or region. In addition to taking advantage of local differences and priorities, we have encouraged intentional collaboration among and across our sites. This has enhanced the reach and scope of many efforts. Furthermore, the impact of the VAQS is not limited to the VA system. Although the major focus of the work of fellows in the VAQS is in VA, the successes extend into the university affiliates of each VA facility and to the community as well.
The VAQS has been successful in many ways. It has promoted the integration of fellowship training with other aspects of the VA organization, used available distance learning technology combined with in-person meetings to create a national community of learners, linked fellows' projects to VA strategic priorities to improve quality and safety, and assisted graduates in garnering clinical leadership and research positions. On the basis of these accomplishments, the VAQS fellowship should be considered as a model for future VA learning experiences. In addition, aspects of VAQS, such as the use of a core curriculum, connecting learners from different sites, and use of graduates to enhance and promote the relevance of learning, may be adaptable to other training settings in which the structure of a full two-year fellowship is not possible.
The need for training health professionals to lead, study, and educate others about the improvement of quality and safety is clear. VA was a vanguard in this effort 10 years ago with the development of the VAQS. Today, this program provides an example of a fellowship training experience that has a national scope with local and regional impact on the care of veterans. VAQS uses a combination of distance learning technology, in-person meetings, connection with leaders, and experiential learning through projects. The novel design of the program may serve as an example for others to replicate as the health care community works to close the quality chasm that continues to exist today.
